"I nprovenents relating to Snoking Articles and Wapper Materials therefore
" Thisinvention relates to snoking articles, particul- arly but not
qi’

ely cigarettes, and wapper nmaterial therefor. Increased attention
has \béeh paid of late to reduction 5 of the sidestrean1q§qh% i)cBe s
enmithed fromcigarettes while smul~dering between puffs.”A det’erm nant of

t he sid%- stream enerat'og,of a cigarette is the burn rate of the .
ci garettemP S PULRENEP; et 18493, andu¥rappesnyl oyi ng -1!!
ba-et-t-a—b c Q-si-destreamgenerati on can be-
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resor ghee e had to papers of low perm eability value. Currently the
| owest perneability value of cigarette paper used in conventional cigarette

product i on Tneraf¥NEd S €0ER618n URRkS beReC Pl a3f eIt 6 peQubewoh
perneabilities 20 have resulted in the cigarettes failing to remain alight

i f Lebf thesmideltrdam smekeawhlieht its mitled pfreomntigayedtesion is

predi cated upon the discovery that paper w appers having significantly

| ower wpéddeesipiduldening csetweehepudds. wh.detacodpmant ef the side-

conbusti on-sustai ning characteristics of 25 the snoking articles can at the )
sane StReape genanalekon | ¢f papeilgpresdiecdisediorbuin crat@ecfathe of the

coef fii ¢i ent &[Eﬂﬂglof di ffusion of oxy%?n t hrough nitrogen in the paper
and ‘c1garet e during the smoulder periods between puffs. Thus,

" by emp{oying pépers which give low cigarette burn rates,

10 sidestreaﬁ generation can be Eedﬁéed.,'As~is know to those
skilled in the aft, the burn fate'of.cigarette'paper is re-
latéd'to the inherent permeability tﬁereof. The lower the
permeability, the lower, generally speaking, is the burn
rate. Consequently, in order to obtain low rates of side-

15 stream emission, resort ﬁay be had to papefs of low perm-
eability value. |

Currently the lowest permeability. value of cigarette
paper used in conventional cigarette prbductiqn is about 5.
Coresta Units, because atfempts to use lower permeabilitiesx

20 have resulted ih the cigarettes failing to remain alight if
left to smoulder for even a short time. The present invent-
ion is predicated uﬁon the discovery that paper wrappers
having significantly lower permeability values can be used,
while acceptable combustion-sustaining characteristics of

25 the smoking articles can at the same time be retained, if
paper is selected for which the ratio of the coefficient

(Do) of diffusion of oxygen through nitrogen in the paper and

]



-2- the thickness (t) hereinafter referred to as D/t value of the paper (Eé%
satisfies specified requirenents. The diffusion coefficient, or.
diffusivity, of a gas in.a binary gas m x- ture is defined as tHe anount of
gas passing in unit time 5 across a plane of unit area when the
concentration gradient is unity. Gasgs-diffuse nore slowy when the

di ffusion is by way of porous solids such as paper than through the un-
rest+i cted ostse ptiabekndée (it)fhereinafeébi eefotrretli gases Do/t-vaﬂhmough
‘paper is neasured.by a nethod described by Drake et 10 al,” and published
in the Intertivd ipapdr Jsatihsfies specifibddMhegquiramehnds,. 178e, didlfusd ons,
pages 127-134. |If the dif- fusion coefficient is quoted in the units cm
sec | and pareffit¢iamessorndififushveityheofati gap Ain RadinpsyugRSsmdm-
[ERR]. Suitably the diffusioen coefficient is stipulated 15 in.relation to
oxygen but ituR&i¥. ¢RIERAd c3Pohue nalguati pf &REt RASSEBE Phir YBdds tdme

conveni ence of neasurepent, in terns of apoth gas. The air perneaghility
o a papds  1AETAE b BhEne roboueth sarap. ehens thadtBhsantrat 1gh aPRodaRit:
centinetres which, 20 sses throuagh one sguare_cent] re.of.th aper in
Qe mnute at® HHEy aﬁ@ai?%séﬁ# gu%?f?8?3n%g°8$yl'."'8eﬂ{Tﬁbﬁaggglmsﬁﬁﬁerplgnt ly
por ous ci gangjt r S St ap,. LAt L - i e f ehibres,
usual l'y _subsﬁanﬁ%% %ﬁg _ %‘/ %?l%?n y'&@egéu}%gggf ?g?’gs?@npgﬁség?s{ej "Wt h
particles Oflrgsibicied |fls M&.forhsxaﬂ?fesi fPEBEPEIciBntNbE gases
fibre/filler matrix are o he order of 1. ERRf w de. :

" through paper is measured by a methqd described by Drake et

10 al, and pubiished in the International Journal of Heat and
‘Mass Tiansfer, 1980, Volume 23, pages 127-134. If the dif-

1

. [ : -
fusion coeffgcient is quoted in the units cm2 sec ~ and

paper thickness in cm, then the ratio Doft,has3the units.

cm-sec';

. Suitably the 'd'i'ff_us_ion coefficient is _stipulated
15[ in relation to oxygen but it could be corresppndingly.stip-'
ulated, for.purposés of convénience of ﬁeasuremeht, ih terms'
of -another gas. | o
The air permeability of a péper is-expressed, in Corésta  
Units, as the amount of air-in'cubic centimetres which
'26 passes through one squareICentimetre of the.paﬁer in one  *
minute at a constant pressure difference_of.l.o kilopascal.
P _ Inherehtly porous cigarette_papef consists of an inter-
locking'nétwork_of fibres, usually substantially wholly or
mainly_céllulose fibres, interspersed with particléé'of a
25 filler,_chalk for example.-_Openings in this fibre/fillen 

matrix are of the order of 1 pm wide.



.-3 This is small conpared to the paper thickness (usually 20 to 40 pm and
a.flow of air through these openings in the paper is governed by VISCOUS

"fzrc=s. However, ‘when cigar- ette paper is perforated after the

- maki ng process, by 5 an -electrostatic or mechani'cal process for
appl e, the perforation holef are relatively large, usually having nean
.dianeters of the sane order magni tude as the paper thick- ness. The .

.flowmtsahs etteqtt%otdwedoed 1Y | Papd! 881 ERnESNCLASEalYyi PArti al forcesg
The total flow through perforated cigarette paper thus consi sts of.

_'t WO eermonpm)s andagdley ffllaw do\EImethyugh SERese f 6peaEngBr 2HgBnehe porous
struct.ure of the paper .i nherent. fromthe. paper-nmaking process, and inerti al

- fl owpapeeudgs gb&ammdanu#Ivnsduﬂsxforaés t olewe¥ény whenughgpecf orated
~paper 15 may be expressed by:. Q ZAP: +[ ERR] Were Qis the air flow
([ ERBY reApapetrhd sapea fwiragieutra fte?) thex ppaper +wakingf poocegsai by 20 '
Pis the pressure difference across the paper (kilopascal), Zis the

. pbr nanbelecyros talkd cpareme chandqak mom%eoﬁ@r‘fexeeslehrbhgh t he openings .
inherent .fromthe paper-nmaking process in Coresta Units 25
(cntHﬁﬁiOR?FéﬁasbﬁﬂfF are nedatiyrelsr kange Ws%ﬁllﬁehéﬁbés Weahto inertial

flom/agég%ggstg% %%%f%ﬁﬁé‘g} é%‘%f magnitude as the paper thlck—
ness. “The flow of alr through these perforation holes is
_ governed by 1nert1a1 forces. | _
'_;;10 The total flow through perforated clgarette paper thus .
| consists of.two components, namely_flow governed.by v1scous
| forceS'throogh the,poroﬁs_structﬁre of the paper inherent
'from'the.paper;makipg procese, and-inertial flowiphroogh the
| perforation holes. The total'f10w'through perforated paper
i- 15 may be expressed by: ' -
| "Q':ZAP+Z'A(P) R
where ©  .Q is the air flow (cm3 min~1),
| A is the area of paper (cm ) exposed to the
flow;ng air, - ' _
.20 - P is the pressure'difference across the'paper
(kilopascel), |
Z is the permeability of-the paper,pgoverned by
viscous forces through the Opepings.inherent
frompthe;paper-making prooess in.CoreSta;Units.~

-1 -1,

Z' is the permeabiiity of the paper due to

25 . (cm min kilopascal

inertial flow through the perforation holes

(cm min‘;'kilopascal 1/n),



([ERR] ) -4 _ and . nisa constant for a given set of perforatlon :
hol es; where 0.5[ ERR] n[ERR] 1.0. The exact value of n depends on the size-
of the perforation holes in,the paper. 5 From t he above equation, the
"totagl. pernmeability" of perforated cigarette paper is-equal to (Z + Z').
The e- | ative values of Z and Z' for agiven perforated paper can be
obt ai & by measuring the flow through the paper at a series of pressures.
acr os$4f he paper, and numerically regreéstng 10 the Q P- data in the above

et Tor ot on rige 1n Fﬁeﬁéaﬁe%%%% HECER " BYER ey oFF r"“oérm g
article, a cigarette forwﬁ %pt ﬁheg,gmar 5 ﬁ%ﬁ Jord af esnmki Sige 15

wrapped in a w apper of EMeabi ity governe y VISCOUS

forces is substantially H”HEBEHH%”@n'%he”@Ez@DH?‘HH&Tpén?Hrﬁﬂfbdﬁﬂofe@“d
of which the 'DO/t value is, substantially, in the rane of 0.08 to 0.65 cm

- 1 sec 20 Preferably the pageper having air perneability and D/t

val ues satisfying the above-stated physical limitations, consists of a

single layes of papeom thdvabbggeeysbyiohg Bhet "taltad |paemrdab“mt:ebwhan'f0 25 .

cntcec and not léss than 0.15 cm sec
perforated cigarette paper is equal to (Z + Z'); The re-

v '1ative valnes of Z and Z' for agiren perforated-paper can be
obtained by measurlng the flow through the paper at a series
of pressures across the paper, and numerlcally regressing

1Q the Q/P-data in the above equatlon using a value of n 1n
accordance with the,mean size of the perforation holes in
the paper. .'_ |
' The present 1nvent10n prov1des a smoking artlcle, a-
c1garette for example, comprising a rod of smoking - materlal f
15 wrapped in a wrapper of whlch the air permeabllity governed .
by v1scous forces is substantlally unlform and is, -subs%eneh
<ally, not more than 3 Coresta Unlts and of which the D /t

value is, substantlally, in the rane of 0.08 to 0 65 cm

| see'l.
? 20 Preferably the wrapper having air permeability and
3 Db/t values_satisfying.the above-stated physical limitations,

oonsists of a single 1ayer of'paper. Advantageously the

Do/t value is not mote"than 0.25 cm sec"l and'not less than

0.15 cm sec';. |

25 ' .Also, in accordance with the invention;.a smoking-art-
icle wrapper naterial; preferaolp in the form of a single
layer of paper, has an air permeability governed by viscous

forces
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Al 'so, in accordance with the invention, a snpkfng—art- icle wr apper

material, preferably in the formof a single |ayer of paper, has an air .
pe neablllty governed by viscous forces -5- which is, substantially, not

‘wel |l as viscous forces t may be that the overa npa- bility is noﬁg; :
t harmecwestauw?gtlﬁaiv S TTes ant 4

than 3 Coresta Units and a D/t value which is, substantially, in the
e of 0.08 to 0.65 cm[ERR]. If the wapper. contains |arge holes and the
stance 5 to air flomrtﬁrcugh the wrapper is thus due to inertial as

vh8°|§emﬁ€§bltllﬁaﬂ/ 3g forces . I

sho not . be Sgie t han ahou

o+ "GRAER hagh 187 UBPEARIIRdNeodR S é%%{k}of‘@i ﬁ%ﬁ%"ih% 2

Uni ahd convenlently it - is about 1 'Coresta Unit. The
perfrbéol% b tég%

f the wapper governed by viscous forces should be uniformi.n

(the sensee PRl wPEpBer gganhhah&%r#aem ELHL AR {41ecar apper when

measured at any se

zone reof Is the sane as that as neasured

Sl @8Va Of hﬁoﬁof)ﬁrbﬂghe%e wPdppahl ¥ st MudeduetPI@mabidi tys of the paper
wr apper -governed. by viscous forces is provided as an inherent property of

‘t heydEDEds €58t b0 80rbragst, hetparg beakhagd whecesseradl permed-ni ni num .
acceptable D/t value within the range of -| -about 0.08 to about 0.65 cm - ®
setbility | islepene thaa Bi Goredta Unlts, but the permeability
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governed by viscous: forces should not be more than about 3 f‘
Coresta Unlts.. The a1r permeability of the wrapper govern-
edjby]viscous,forceslls_preferably-not more than 2 Coresta

Units anddconveniently it iS~about 1 Coresta Unit. _The

permeabillty of the wrapper governed by v1scous forcesshould

be uniform in. the sense that the permeablllty of the paper

‘used to form ‘the wrapper when measured at any selected zone

thereof is the same as ‘that as measured at any other zone.

thereof. Sultably the de51red permeabllity of the paper o

© . Wrapper governed_by viscous forces is prov1ded as an inherent '

20
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property:of'the paper resulting“from“the.paper-makiné

process.
A minimum acceptable Dolt_valuelwithin'the range of

1 will depend to a limited

about 0.08 to about 0.65 cm sec
extent on a number ‘of design factors of the smoking artlcle, . _ .
the type and form of the tobacco or other smoklng materlal
and_the diameter of the smoking mater1a1 rod for example.

- The rate of production of sidestream Total Particulate
Matter (TPM), i;e; the.sidestream-fPM delivery per cigar-

ette divided by the time over which the cigarette is smoked,

correlates with amount of visible sidestream smoke which



extent on a nunber of design factors of the snoking article, the type and
formof "the tobacco or ‘ot her smoking material and the dianeter of the l '
snoklng material rod for exanple. 25 ‘The rate of production of

si destream Total Particul ate Matter (TPM, i.e. the sidestream TPM deli very

per cigar- ette divided by the time over gmch the cigarette is snoked,
correlgtes with amount of visible sidestiéam snmoke which -6- 1S observed
i ssuipg fron the cigarette. ‘For commercial cigarettes having conventional

cigarette papersistBSPeQBEdOESQLQH#C¥EQR ¢heSic g%geQQ@‘TPMdﬁsdyﬂﬁgﬂaiiwan

about 3.0 ng mn e Case or cigarettes e-in accordance with the

present inventiopjgakbtkdsPRa%iR echﬂv@?&ﬁbﬂaﬂabﬁ rette papers, thef rate
ng [ERR] or |ess. g&lgareftes na? be‘made in acco%?ance mf%ﬁ the . pr esent

i nventi on -whi ch gxhpbibduatioduelr eidekt4@¥moITPeNds @i%eadie tthan aboattal
si destream TPM del i very con‘gar ed, on an equal puff-nunber basis, with

conpar abl e ci gar at.0emghadinn .corImelthleonaIsecmg‘aroeIQae‘eMp@r madphddeigoandanse
of other sidestream snoke conponents, . carbon nonoxi de and-carbon dioxide = .
for exanpl e, arewdthothedpcesen} dseeottiome iitydst iPews ibilearter abd &b IBAURE
the invention have a static bunn rate |ower than that of conventional

ci Barettes. HoweferR. Ubvgs@P@cthﬁ de88e| evant design varlables C|garettes

may readily be provided Mhl%h remai.n |it en snoked at one

mgute. Thus the ci gaFéBRTSttAs Ay, BEnBEdR AP AREATARNAS I nl%fer?ae\}’e

t he adv
._ad antage °f1k%@ni3%%5%%%%h exhlblt a ‘reduction of 40% or even 60% or

more_in total sidestreemlTPM delivery_compared; on an
equalhpuff-number basis, vith comparable eigarettes having'
conventional cigarette papers. The deliveries of other
sidestream-smeke compqnents, ca:bon.moﬁoxide'end-carbon*”
ediokide for exaﬁple,.are_also reduced by use.of fhe invention.
Cigafettes embodying the inVehtion have a static burn
'rate lower than that of cOnventlonal cigarettes. Hoﬁever,:
'-by selectlon of relevant de31gn variables, clgarettes may -
'_readlly be provided which remain 1lit when smoked at one
'puff per minute. Thus tHe cigarettes in accordance With
the iqvention not only haee the advanfage'of-low sidestream-
smoke production, but they may also be such as to self-

extinguish when left to smoulder for a prolonged period.

&

The wrapper material may ihclude-chemical additives
or fillers. Chemical additives may be 1nc1uded, at a load-
ing of 0.5% to 4m, to prnv1de required ash and/or smoulder cha:
acteristics. Suitable additives are phosphates, mono-ammonium
or disodium phosphate for example, citrates, sodium or

potassium.eitrate for example, tartrates, formates,
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snoke production, but they may al so be such as to self- extanU|sh when .
left to snoulder for a prolonged period. The w apper material may include

. chemcal additives or fillers. Chem cal additives may be included, at a

fistics. Suitable additivesyare phosphates, nono-anmmoni um or di sodi um
hate for. exanple, citrates, sodiumor potassiumcitrate for exanple,
tartrates, formates . _7- lactates and acetates. Appropriate fl||e\§hj
are tithartates oaxndeacehahesi unAprrdprantiecflidilemscareortdttan e i nventi on
wi Il now be, further expl ained, by way of exanple, with reference to four
forns c#&%ﬁ et PRINES mCPéhﬁeEﬁ"#ncaéééﬂmaﬁéébﬂm?ﬁebhe i nvention and, by

| gady ing of 0.5%to 4% to provide required ash and/or snoul der char-
EEED
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Details for the clgarette papers of the c1garettes

'_ A-G are given 'in Table 1.

10 . IABLE L
Lo Permeability | D . | & D/t |
c ilit | - |
igarette (Coresta Unlts)'-'(cmzsgc-l) (cm) (cm sec )
A 0.7  0.00032 {0.0030| 0.11
B 1.0 . 0.0010 |o0.0040| o0.25
c 1.5 | " 0.0021 ‘|o0.0035{ o0.60 ?
D | 3.0 ~ 0.00070 |o0.0030] 0.23 |
" E and G 25 -~ | o0.0070 |o0.0040] 1.75 @
LF . so 0.0125 | 0.0039| 3,21 |

20 -

'Eéch of the cigarettes B, C,.E and F comprised a
tobacco'roa 59 mm long and of 24.75 mm circumferehce attached
té a 25 mm long celluiosé-acetate filfer. The tobacco blend
and the fllter speclflcatlon vere the same for each of
these cigarettes. The clgarettes A, D and G were plaln

cigarettes having a tobacco-rod length of 70 mm and a



and of- 24.75 mm circunference .attached 20 to a 25 mm |l ong _

cell ul ose-acgetate filter. The tobacco blend and the filter specification

were the sane for each of these cigarettes. The cigarettes A, D and G were
plain cigarettes having a tobacco-rod | engigh of 70 nm and a - 8-
circua&erence of 25 mm The filter cigarettes were snmoked to tobacco-rod

but tyl.engths of 8 mmand the plain cigarettes to butt |engths of 23 mm

under standard sneliregmfersincieons @5 ampuf Thef £33 tedvicdi ganatitae were cinghed
and 2 seconds duration every mnute to determ ne mai nstream and sj de-,

stream del i veri es tof tDbricane roidc buitite 1enadhse Afl & mir @ngl \idie imlafdgpgigarettes

TABLE 2 Mai nstream Si‘'destream Puff 10 . G rette ., I PM
Ni cotine . TPMto butinlesgtie ofo 23 ey dngler staRdars SéﬁkhﬂQﬂiﬁ“dltl°“s

Each of the 6igaréttes B., C, E and F conprised a tobacco rod 59 nm | ong (i:
(¢

(mgl.cig) A 40. 8 230, . 17 2 04 5. 0

26. 4 ~ 1.56 of a puff @f 5 °“?i°z§e"t%ﬂéifﬁf voldiie %ﬂf:f'se°£E§i.49
21. 7 . 2..60 16,1 D 300 _ s d sidedl
12.3 E _16§6rat10n eyery mf%Lte §£(fEté}dgh%L%§fnSé%%§%r%9- si

15.3 Ll21 3 ies of IPM andl Midetine. THS results ade 70
27%6 '3.60 strea& ?%f%verles As né? be see#qﬁ(nnTable-Z t he :

cigarettes B and Giyen in Table 2.
WV ) .

TABLE 2
Mainstream ‘ Sidestieam' _
' e — — — Puff
10 Cigarette | = rpy Nicotine TPH Nicotine | No.
(mg/cig) | (mg/cig) | (mg/cig) (mg/cig)
A s0.8 | 2.30 | 17.6 | 2.0 |15.0
B 26.4 1.56 | 20.6 | 2.73 |[19.1
c 22.2 | 1.49 217 | 2.60 |16.1
D 37.7 | .z.no' 21.2 | 2.11  [12.3
E 16.0 | 1.31 | 34.0 4.58 | 11.7
F 15.3 o o1.21 31.9 - | 4.30 |11.3
G 26.7 | 1.70 27.6 | 3.60 9
T 20 - As may be seen from Table 2 the cigarettes B and C
13 | exhibited sidestream deliveries of TPM and nicotine which

vere considerébly loﬁer'than the-correéponding-deliveries.
of the cigarettes E and F of conventional design. Mbreover,
the cigaretfes B and C smoked.with’considerably highe: puff
numbers than those of the cigarettes E and F, while at the

same timé having acceptable combustion sustaining



exhi bi ted S|destrean1dellver|es of TPM and ni coti ne which were con5|derably
| ower than the corresponding deliveries of the cigarettes E and F of
gnt i onal design. Mreover, the cigarettes B and .C smoked with

derably hi gher puff nunbers than those of the cigarettes E and F,

e at the sane tinme having qfceptable conbust i on sustaining = -9-

characteristics. Sinmlarly the"cigarettes A and D had hi gher puff. nunngrs_
than the plain control cigarettes G Table 3 shows percentage Tteducti onsef

si destcfgaq@ heesl ON&N, PRI A MPTE RS & Pha Pl 848 CA g?ﬁﬁ’tlt)eﬁaé‘ ﬁgghpras

conpare contr cigarettes having CTonvention cigarette papers,. the
puff %Mﬁﬁeh%dﬁﬂﬂHJEﬁuﬁﬂtﬁéﬂpIéEhtéﬁﬁtﬁ@ﬂ @p@éf@ttggggrettes TABLE 3 “
Clgarette TPM Ni cotine [ERR] 2 10 A

62 . . Gable 3 shoﬁﬂ.perceﬁﬁkge fﬁhdbtlons of 4didestream57 41
41 32 PMANF is an abbreviation for "particulate matter water and

n|cotBmawauaﬂmpdﬁanh%ﬁ&inuﬁrrnskﬁnren&nﬂﬁmkpgmﬂmttesnAfanchgarettes ‘A and
D were determned and found to be 1.3 and 1.9 ng-min 1 respectively. The
enhan@sd gempaneshivst Wﬁnﬂnﬁnntnpxanzﬁﬁt¢srmaw;m@nc@@vqabienalcan be
utilised to reduce the deliveries per. C|qs arette b redu0|ng t he quantlty
of t ol4@aF Sittec RAPATSaddte rR3f T numbers “being equal for the

test and control cigarettes.

o TABLE 3
Cigarette | TPM | Nicotine | PMWNF | cO . co,
A 62 66 61 57 40
D 44 57 41 41 32
PMWNF is an abbreViation for ﬂparticﬁlate-méttef vater
and nicotine free".
The rates of sidestream TPM production for'cigérettes A
and D wvere determined and found to be 1.3 and 1.9 mg min~1
respectively. |
The enhanced puff-number phenomenon noted in relation r
to Table 2 can be utilised to reduce the deliveries per cig- _ ‘.

arette by reducing the quantity of tobacco in eaqh tobacco rod

- while providing theISmoker with é puff number in the puff-number.
region'to be experienced with conventional cigareftes. Thus if
the burn length of cigarette B is reduced from 51 mm to 30mm,
that is to say'the total tobacco rod length is reduced from

59 mm to 38 mm, the puff number will be reduced from 19.1 to



20 whil e providing the snoker with a puff nunber in the puff-nunber jy
regi?n,tp be experienced with .conventional cigarettes. Thus if the burn

| engt.h of. cigarette B is reduced from51 nmto 30mm that is to say the

total .t obacco rod length is reduced from59 mmto 38 'mm the puff nunber

will Be reduced from19.1 to -10 - 11. 310G~ e. to the puff nunber val ue

of cqg&entional cigarette F. This would result in reduced sidestream _
deliyeries of 12.1 ng TPM and 1.61 ng Nicotine. SiimJarly, the puff nunper

of cigarette C colld3he ir.eduded theopufd number: valye afdcanuentieonak rigarette
length from51 mmto 36 mm resulting . in reduced sidestream deL_Jr?i veries of

15.3 my TPM and 1F84 fhim weulse respdt ga restucath & U jps of

cigarettes B and C_ the mainstream TPM del j.veries woy.d approxi nate to.4hat
of the cigarette B2}t "ﬁgsm}@g'maéﬁlp.l "l%&‘lct%"ﬁr im %&%ﬁ 0 ecaPnUfb';e
useful I'y applied wth tobacca-rod,l.engths .0 the f t A

w || - be appreciat é'd',mbteﬁeo sé’l(?rargtvsreagoecfél‘ilnrb é’%coﬂ;e anc;eeed)vat t%e'sl:sné\;gennltllb?n by
provi des the desi r, Qf | ng, Al tsi : iUl A3 106 @l tessu M idy ain
val uabl e t ool forq%gr"l’tcgo gls% s%?' estlregaq%%deﬁﬁersicles, vv_hoet her consi der - rte%
absolutely or I el digdigley et iefhnf YU WL WA LTS Mg FEM aled 11294 ang

i n®order to obtain acceptable snoking articles having conbinations of .

snoki ng properti ey iRt ipei.ai FY &dth it theadiddu o dumbl ererretoigarsttes
thi;s nore- 20 over by relatively sinple means not involving essential
departures from ce regvat Oveumisf aciinstrpametTidtidedrivewias ivquld approximate to

that of the cigarette.F. It is contemplated that the |
10 invention can be usefﬁlly_app;ied-wiﬁh tobaccb-rod leng£hs:'
in the rénge of 25 to 55 mm. | |
As will be appreciatéd, the use of a wrapper in
accordance with the invention provides the designer.of
- smoking articles, pénthnﬂarly cigarettes, with a véluablel
tool for cohtrolling éidestream'déliveries; wvhether consider-
ed absolufely'or relatively_and/or ip cohjuncticn with | |
mainstream deiiveries, in order to obtain acceptable smoking
articles having combinations of'smokihg properties not
obtainable or nof readily'obtainable_heretofore, this more-

20 over by relatively simple means not involving essential

departures from~current_manufacturing methods or incurring

E

unacceptable dfawbacks such as poor combustion-sustaining

characteristics. -



-unaccept abl e dr awbacks such as poor conmbust i on- sust ai ni ng char acteri stics.
ticle conprising a rod of snoki ng material. wapped
mul lﬂﬁ”Me air permeability governed by viscous forces is

rmandig, & s : not more than 3 Coresta Units and of which

[ERR] value is 5 as hefelhbefore defined in the range of 0.08 to 0.65
o cm sec 2. A smoking arti-cle according to Claim1l, wherein the [ERR] val ue
© - of ‘the said wapper is notCHAIMS than.0.15 cm O [ERR] and.not nore t hansg: -

"0.25 cm[ERR]. .10 3. A snoking article accordi ng\ to Cdaim1l or 2,
" whetein fhamekias eafisle §°£‘R¥'a‘pﬂfnﬁw%t .off smokingprahgraedi cl e

: ' f g i d bility i

hot WrPESEndn % ulreser Gf e the”ad hoeRe %Bfﬁ?ycﬁé‘bée Ségfﬁg'tg yis
f , el h I h of. t n

| oneB? X%@gﬁ%ﬂ ?ﬁgﬁeg F’fng"kﬁl#o t?seatrb #M‘“’W Ogrflmélla g.CCOI’dI ng

10 fBKeDERRRBclUeh S Uf] Tos i gugé ﬁr;ve'ug;%gg gL sidestream TPM

moki'ng of the sal oS e 0
rmg NHeRbk hBk$ oReC Al d rx%%é d ch, When snoked,
xh |é|tﬂ<se g s? es?t r%egr%q*%g%l d%rf‘\':%f)res re ctlon o %\r,\@%t)?né conpared, on an
equgécpﬁff nunber _ ¥
2. A smoking artlcle accor-dlng to Claim 1, whereln the

DO/t_value of the sald wrapper is not lowgr than_0.15 cm
o sec‘l and not more than 0. 25 cm sec’ -1, : | o
"16 '3.f A smoklng article accordlng to Clalm 1 or 2, whereln

the said wrapper is a paper wrapper. ' |

4, _ A smoklng article accordlng to any one of Clalms 1 to

3, whereln the said alr permeablllty 1s-not more than 2

Coresta Units. o o
15 5. "A-smoking'érticle'according”tb any-one'of'claims'l to

4, whereln the length of the. sald rod of smoklng materlal

is withln a range of 25 to 55 mm. - ' o

6. A smoking artlcle according to any préceding'claim and

wherein the rate of pnoduciiohgof sidéstream TPM in the. |
20 smoking of the said article is not more thah'zlmg min~Y, _ i
7. A smoking article éccording to any preCéding élaim'and | h
which, when smoked, exhibits a sidesffeam TPM delivery

reduction of 40% or mor'e_ compared, on an equal puf‘f-nﬁmb_er-



- ~

-12- l_)asi-s, with a conparable cigarette having a conventional cigarette
paper. 7 8. A snmoking article according to d ai m 7 and wherein the said

si dest r'eam TPM del i very reduction is 60% or nore. Umm
substantially in accordance with cigarette A B, C or D a mﬂm'ﬂme,“m
deséribed. 10. A snoking-article w agper naterlal of which thelimM s
perneablllty governed by viscous forces is not nore than 3 Coresta Units

and &L which the;D /{;¥ql %ecgipggggigb%ngt%?eﬂtel%a% g‘%d do?n}éha ﬂﬁql nge

of 0.08 to O. cnf sec erial accor ng to
wherein the Qiéayg{;gg bgpgpt Iower than 0.15 cm sec

8. - A smoking ar'tlcle accor-dlng to Claim B and - wherein
the said sidestream TPM delivery reductlon is 60% or more.
5 | 9. A cigé.rette sﬁbstantially.in' accordance with cigarette

A, B, C or D as hereinbefore described.

e

10 A smoking-art'icle wrépper‘ méterial of which the air
permeability gm’rern,ed by viscous forces is not more than 3

Coreéta Units and of which the D /t value as hereinbefore

10 deflned is in .the range of 0. 08 to 0.65 cm sec =

11. A wrapper' materlal according to Claim 10, wherein the

D,/t value is not lower than 0.15 cm sec -l_..




